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Abstract of JP20041 36270 

PROBLEM TO BE SOLVED: To efficiently produce 1-hexene from ethylene in a highly selective 
manner. 

SOLUTION: A trimerization catalyst for ethylene comprises water and/or a water-containing compound 
and an alkyl group-containing compound, a compound obtained by removing a solid substance after 
water and/or the water-containing compound and the alkyl group-containing compound were reacted 
with each other and an organometal complex wherein a neutral multidentate ligand having a tripod type 
structure is coordinated. Ethylene is trimerized in the presence of a catalyst wherein a halogenated 
inorganic compound or a compound containing the Group 16 element is further added to the catalyst. 
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H 2 0 ) 5 - No,? SnO, ( H 2 0 ) 3 , Nol 2 8 ( H 2 0 ) ? , No.? 8 ? 0 
2 0 ) b . Nol 2 SP03 ( H z 0 ) , 2 , Not? Cr? 0, ( H 2 0 ) 2 . Nol 
4 (H 2 0) , Na? HPO, (H?0) Na ; (CO? CH? C (OH) ( 
H ) C H 2 C 0 2 ) ( H 2 0 ) i . 5 . Nol 2 (CO z CH (OH) CH (OH) 
) (H 2 0) 2 , No, 2 HASO, (H 2 0) 7 ,Na 2 Mo0 4 ( H 2 0 ) 2 . 

(Fe (CN) 5 NO) (H 2 0) 2 ,M9-S0 4 (H? 0) , , (CO? C 

2 (H 2 0) 2 ,M9"B>" 2 (H? 0) b ■ MK I j (H 2 0) 6 , MHPO 
2 0) 3 ,M9-Cr0 4 (H? 0) 5 , MHNO, ) ? (H 2 0) e - M?C I 
H 2 0) 6 < K (CH, C0CH = C (0) CH, ) (H 2 0) 0 . B . K 2 CO 
2 0 ) o . 5 >K 3 (OHCC0 2 (CH2C0 2 ) 2 ) ( H 2 0 ) , K 4 (Fe 
) e ) ( H 2 0 ) s . KF ( H 2 0 ) z - K 2 HAS0 4 (H 2 0) 2 , K 2 HP 
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H 2 0) 3 ,K 2 OS0 4 (H 2 O) 2 ,K 2 B 10 O 16 (H; 0) s , K; 8n0 3 
(H; 0) s , B t 0, (H 2 0),, K 2 ( P cL ( C N ) 4 ) (H? 0) , , K 2 
C S 3 ( H 2 0 ) * Q |jg a 7K t * t Z S ?K ft ft % » m m til I . £ fe . E # - 'J f H > 
^MJn, J ') H , Y7I : ;U, * , fi J; &7 I ■) (51^, *t C ER £ ? 
til t^^ttSUtf, i* - ft 5S ( 5 ) ? * ? 41 I ft ft % C ?K * * » & ?K ft J; &' / * fe tt 
«l*U7SStlJIStt (::?, tttHlfc-JOJ;')*^ 1 0 OJ-H^IS) * 
3 iO, ( H z 0 ) t < L i 2 PcLC I , ( H z 0 ) t , L i 3CN ( 
H 2 0) t <Na-((C 2 H 5 )2NCS 2 ) (H 2 0) t ,AI 2 0 3 ( H 2 0 ) t - 
Ncl 2 PtC I , (H 2 0) t ,Na.AuB 4 ( H 2 0 ) t - N gl 3 (Fe (CN) 5 N 
H 3 ) CH ? 0) t - Na 3 I K I 6 C H ? O ) t > Net s 0 S C I 6 ( H 2 0 ) t - 
No. 2 ( ( N H 4 ) 5 ( V , o 0 2 8 ) ) (H 2 0) t , NaC I 0 4 C H 2 0 ) t , N 
olB0 2 (H 2 0) t «M9-P0 4 ( H 2 0 ) t . K 4 CFe (CN) 8 ) (H 2 0) t 
. K 4 C ( R U C I b ) z ) ( H 2 0 ) t < K 2 ( N t CCN) 4 ) ( H 2 0 ) t < K 2 
S 2 0 3 (H?0) t , fiJ;&(5i0 4 ), ( A I 2 0 3 ) s (H? 0) t nCNo. 

6 ( (wo,) , ( w o 3 ) ? ) ( h 2 o ) t 9 v m m t ti i . £ fe . c n s « w. t ti fe 
a 3X ft ft © A c ft * u i) fli * u "? » . ± is 0 m m ft ft « -? z # * ^ * . ft - J k v 1 l 

, h T ~ ^ L , Zvir^*^ttM?*?»d*#*iri5tL7. * fe . C+li4S?Xftft!»<9 

flfi c * se w ? 1* . *tffliiz:)(»?n. 

[ 0 0 3 1 ] 

e qr*?* , 2Kfcziitt»S2K«;ft!»0»iis«fflitt. i*£tt£Sii# 1 t ^ c«u 

70. OOOOOOI-SOOOO^l?!)'], St KttO. 000001-1000 

0 31. 'J ft * L < 0 . 0 0 0 0 1 ~ 5 0 0 0 3i7J)J. 
[ 0 0 3 21 

*96fl?ffll|i5tLZ, AD^>ft?ftfel«ftft&l*^i::ll£?}lZfc<9?l*£l)#, T 
BE - ft 3 ( 6 ) 

Q X ' i ( 6 ) 

(3+. Q»S}ffl*iai~Zfil<9x**feKjg»*1 3S~1 5S©7C*t*U, X' IS 
A □ ^ > t * T . X' ®^Rll*QOffl»C*Ul)S*»t*t. ) 

7* ,fv ? ft 3 ft ft % ft if Sffl >: U 7 f^f ^ ft 3 , A ft ffi C tt . »CR3ertL7t©?l*Sl) 

# , 7ylt*l, fitt , 9. ft ?X * - 3 0 ft ?X * , 7 y ft ? h 'J 0 U . Jm ft / K U A, * 
ft ? h 'J -5 . mtJ^A, lSftY7l-7^, = 7vftSO«, EUtS 1 )*, E 

HtJ y^/*. Eiftoy^, EUtJH 1 )/*. Da^kJrJiy:^, m ft ir ^ 
Eg^ft^Yz^Z*, eg a ft *r <r * , h 3 ^ ft ^ -{ * , eg *ft * >f * . eg 7 y 
ft /f * . E3 £ ft S3 , E3 7 y ft SB , EHt7JR:7A, E J£ ft * ^ * - Eg fl ft X X" , E 
S ft 'J 7 , £ ft ft U 7 , E 7 y ft !) 7 , E * ft V 7 , E 3 1 ft 'J 7 , E A ft 7 7 f E 7 . 
£i£ft ft. £Ht7>f?>, £ftft C X Y 7*tf»if ij ft I . fflH>;tlUD7 , >ft 

ttLfe»«iftft»<?)»)as«fflitt, st tiisfti ?;n:«U7 0. o o o o o o 1 ~ 

1 OOOai^li'J, fttKttO. 0 0 0 0 0 1 -50031, i'iftH (ttO. 0 
000 1-1 0031?feJ. 

[ 0 0 3 3 ] 

*fB§fffllKtl?1 6lx*tStHb^»Vtt. T IE - ft S ( 7 ) 
R ' - J r - R ' ( 7 ) 

( 3 + , R R£l)CttSEUT**Rl~1 0i5SIB»Jj7llB:«Sa*t*t?*ft2K 

* S ? Si ') , J I* 1 JUilSJ-ttl-l 0<5lS 

st*t. ) 

-?^?Jl3ftft«);yr? i Lf'4tl3. ± IE - ft 3 (7) C ft I ) 7 . be * S 1 ~ 1 OQSSBBIIt 
*tZ*^b3!K**tt!ltClR3£ttL7ti9?ttSl]*, ffil >fc K , ^fiH, If iH, 7° □ 
C ^ S . 7 7 □ \ * V K * . 7f l/>S*fett?f 5f JHl07^ + ;H»» 

IT >J tL I . *fe. 0<9lSiSSt*tZS<t3k*tVL7B7i:*S, 7 
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x - 1/ y ft , k y h ft , * 7 'j ;i/ S 9 # . ft c hjr 7 ft s u * fllffx ? ft I . c ft s R ' ? 

5 ? ft 3 ttttSlAl £ I) IC« S£ U JItt«3it ]R 3 C V t Z . J IS 1 BBx*? 

6 'J , . AM. i2 U > , t fl^ , SDlHtib, J 9 flSR I tt 1 ~ 1 0 <9 t «5t 

-»36(7)?*rftHbft»ctt.x-T^. x^7< f, cue 

. f*yF, 11 •It 4* , 7' 7 A 7 4 P , =/ C 1/ I h 1 , y*T H 'J h" . h U X ^ 7 -f h" , MJ 

cup, k y t ^ y k v *t c ur ? ^ s u * § * ft z . - as a; c 7 ) ? * r ft i ^ ft w 

<5l#fiH7B:, »CfilR**l*fc<5-?tt«il]tf, V X f h X - f )V . S'lfH-f 
^ , ^O?0NH-TJk : /7i:)H-tJL S'.Xf^rt-tf + IMF, t I" 7 t 
FD77>, 2 , 4 - -7' 7 i Z ^ 7 =7 7 . 7' t 0 f h X - T h , 7' 7 f ^ 7 h 7 < h" , 

^ / f vy , TX7 x > - z , 3- : / ; y7D\t : yA^7i>, : /7 9D\t7 
*XJ17<F. 7 h 'J IH2 H (•" , y H7< F, 7' ( 3 - h 'J ^ ) 7 ^ 

7< F, 7" ( 2 — f- V )l) X A 7 < F , 7" X 7 V 1 f 7 x 7 . : J" X f )l X )l 7 <r h" , 7" X 
HZ*7< C, : /7i:J^7i7<F, 7" 7 x Z Jl/ 7" -12 1/ Z h" , 7" 7 x Z ^ 7' T ^ U 
h 1 , 7^7, xh7[ FDH7i>l#fiTUJ. 8ft. * 5! BB -? a , -$3 ( 7 ) 

^ttti^tdfttis^frSHfiiSffliiicn^i??)'], » 3i s « « ■ » , » * 

SiBiftl tJlC>il 7 0. 0 0 0 0 0 0 1 - 5 0 0 0 0 31?*'], ft * U < IS 0 . 
000001-1 000031, £ 'J ft £ U < tt 0 . 0 0 0 0 1- 5 0 o oai?j)?. 
[ 0 0 3 4 ] 

EUtlttJStsHK * 2 BK<9i*£8B4 K IS ft <9 I )S IS ?f cSJRttiS u#. Jiff. »«1 L 
WJJ 0. 0 0 0 1 Y/7Dfil~1 OOSUtik ftH{IJ0. 00 1 Y-f9DEJl 
~1 O^J!J^iI?«inL 0. 00 17^7D : EA^U;J^ll8i*l,«lf-?IS + 
t}2>3'Ix#M# ^ ft <T , M&IC 1 0 0 $ y € h a ') X $= II tt«!ifi?tt)!t*$itt#«JA]tt^« 

cc-?ffli)ijiizai«^UTtt. mzt£> r 9 y > ^ 7 7 7 , \ + ? 

7 , / \ 7 7 7 , <t?n, \ v 1 1 *) y , J ? y , t %y , 770^7^7, 7 7 □ / \ + 

^ 7 , ^fl77D\tt7, 7 7 0^7^7, t* 7j '7 > f 9 Sb I S i it * 1 1 - ^7f 
7- FJH7, +71/7, XfJI, / X7-ff7, 7^7, F MTiK71? ^ 

7K*a^*irijft2. * £ , sESSfts, wt, i ^totMjiHTinmt 

ni:n^l?ftl. in>9ElftSi«£i)*ftli B ftlltD> ho 

-lit] a «i -? . &ii:iU'il«^*^b7tiu J^su. 

[ 0 0 3 5 ] 

* . llt*SJi!*?*)Z3lK«J:6f/**.l*S*^ft», It # til 4 1 fg # , 7 ^ + ^ ft $ * 
ft % , A □ 7" 7 <t 7 ft ffi «Ht ft , 1 6Bjc*tStMtft!»tKII;rttlR©fflStt- 
1 0 0 ~ 2 5 0 °C , &SU<ttO~ZOOt?fiI. £ tt ■# H I* C I'J PI 7 ft f , 1 *~ 
1 0 0 ■* IR , ft £ U < tt 1 0*~4 8^S?J)I. tt ft . BSS*?)t^7i5SfFtt, 5ft 
V?X«-tjBitTfi?U>:»a*L»l). *7^, J»3Pfft«fcC*»*ttt^CttJftUTft<^>:t(f 
Still. 

[ 0 0 3 6 ] 

*5£W©St«<9^^©flf^tR)tt^ttI*tt, » C VJ R 7 ft 8 U # , 2Kft«fc&f/*fettS 

7JUb ft % v 7 ^ * ^ ft § * ft w t ») v, n 17 4D m 7 it « , # a 4 1 is # v » M 7 it i 

, ;S tt © * ? ft * U 1 1 = 
[ 0 0 3 7 ] 

* . »«{J*H7, 7Kft«fc^/Sfett^7Xibft!», 7^ + ^ft^*ibft»IC«7LT, 

7K ft J; & / t fe IS S 7JUb ft % ^ 7 ^ + ^ S d * it ft » t fF m 7 it & « C 1 w % t w y 11 

7iu«*tiiu:n, Stt®A»ij»*L. i) . 

[ 0 0 3 8 ] 

*fgafl(7)xf U 7 d>Hiftfi»tt. tt^EK^^Xf U 7 t f£ &t ? H T ft ? , 1^51* 
t « M f tt 3 « I* *f C SU PI f ft 5 1) . #J K , ftlt*fi)?*9«)!l^CXfl/7tln|^C« 
fit r -tt i t M. < , *fctttt*J»tf ttttt*ttfe*?Xf U >t«tt?-1t-? fc All . AftflS 
C a , fll 2. IS A 1 ▼ 7X ft J; / * 7- IS 3 7k ib ft « V 7 ^ t ^ ft § * ft t ffl t tt 7 tt 
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•j tL i m ft h 1 1) a s ?x it a » v 7 jl, t a, s s * it & * t ft js 7 tt ft c a » % t m <; n 

U7#^tlZJ>5c^*, a*«4HI#<5«tt^lql^CXfl/>t»ttrtt7HHb>5JSt 
tStoTStttttfeft. If l/>VSttttt7EHtSJStfi?Sa, * tt A 8 ▼ ?X 
^7^ + ^*S*^^ttt^ffl7tt^ftlC0ff^tK l ;^l)T#^nZ53c^^, £ « & r 
[ 0 0 3 V] 

SiaT^Sttttfe*, If l/>tEiftl7Ull. 0J tt\ IH>S1STJ)I 10 

Ift^gtltetnii, SfettHUbftjaitlf 1/ >T?gitt?tt7ElftIitfi5 
75 ft ri" fiU tl 3 = Slltt*tfiH»t?f»<5Jaj!5S8§ + <?)XfL/>*SttO. 0 0 0 0 1 -1 
0000k^/cm 2 -?^U> ftJL <ttO. 1~! 0 0 0 k>/cm ! ?» l J. «Cft 
^Kttl-ZOOOk^/cm^li^Ji'J, * ?X * # J± tt . 0. 0 0 0 0 0 1 - 
1 OOOk^/cm^li'J, fiJL <UO 00001-300k9-/cm 2 -?^'K 
ft IU » * U < tt 0 . 0000 1 - 5 0 k 9" / c m 2 Q ic H 7 3f> Z . 
[0040] 

*3EiflC3iri7Zlfl/><?)H*tt£Ji5<5»8Bu -1 0 0 ~ 2 5 0 t? ft I # , » £ U < 
tt 0 - 2 0 0 °C 7 2 . £ J& J± * tt , SiS*#fXfl/>»Ha?»)tLttiltCS'J|!R?-tL«l) 20 
#,H«,«*JJ±-?0. 0 1~ 3 0 0 0 k^/cm z 7Ji'J, 8H<ttO. 1-300 
k^/cfn ! -?SL * . £ J& "* IB tt . 5»~B»#fB?fcZ. * > I f I/ > tt , hu IE 

tt 7 fc <fc I ) . 1 f\ -ff X 7 f) 3 X f 1/ > C tt - & JEv IC * )S ft « 1f X . #1 % tt S * > 7 h > 

ft tt . SSl^Jk^t^itTff^C^^^tLl). S . Xfl/>tt + «"Ctt*U7Jif< 
C V U I) . 

[0041] 

ei^ss, ^ita, mie^o u r ti? t £^7 ¥ i . in>9Eiitfi»» 
T * , * jb » c . ffl it tt , ?x , 7 ;m - ^ , 3K«<t? mj^a sutsaio 30 

7£im§±7tt3C*7}-73=3. *)SUfcK7nAltt*tt&SD0JftJKSiSfifc. 0J tt 
. ?X £ £ tt 7 )b # U )X $ it C I tt W ¥ 7 l?£ S 7 ?= 3 . * 5X' b 1 - M=t2>tt, 4Jt M ® 
Iftiilft^asBftCJj^SjSjfiJj'J^ltttl?. * - kl«ClSf UCJlf b>tt, S 

I . 

[ 0 0 4 2 ] 
[ S ffl ] 

mil:, * 56 afl t % m m c £ 'J 7 * c m m c % * z # - c ti * 9 s % #j a * 56 be 9 & 5 

tstf to?. *5EWttCftiiO*ieffilClRSfft? 6 <D 7 tt S L) . 

[ 0 0 4 3 ] 40 

I R 30 £ = 

I R tt , ft*Wf^I9f »i9*^***S*f CFTIR-81 00) tlllT, ISbfe. 
[ 0 0 4 4 ] 

S)BSti:Stll2R*»4~8 04«ll[®SiB, GLtlI>7« TC - 1 <5*7 
AtSllfclilSfFlS #79071-777 (GC-1 4A) t ffl U 7 # U . i x 
*f * tt . lit f ') 7 t ffl H , O-/i5-> 3 >SI 2 8 0 t, « W Ss fl S 2 8 0 °C IC 
U , WSPS*^U7n-\7-^>tfflt)fe. * *T tt . :<5#79D7h 777CSI 
» t 1 . ZuLaAOfeS, 7J7A9SSt4 0t#^ 2 5 Ott?^;^^^^!:^ 1 ) 
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[0045] 

# , 1* * » 1 0JK.±<9£J«»tt. ±lE*77nTHr77^ttByJ4ffl*UfcGL*>fX 
7 7 » TC-19*7AtH«U^**»rfHf» J'Z?DYF777 (GC-HA 
) t ffl I ) 7 * #f b *. . * *f * # I* . Iltr U7tSl), O^i JV3>II 8 0 0 t 

Z7DYh777CSKiSt1. 4aLi!A^J, J 7/*9Slt 5 Ot# U 0 O'C 

[0046] 

S#+CS**lZ*fcJ«»B:, 0 □ A A y 0 H Al 2 0 3 / K C I <?J7AtllLfel 
>t S ft Ffi S JZ7DYF 77 7 (GC-9A) tfill7*ttli. * #T ft # tt , ^ * + 
r y 7 t ffl H , << 7 7" x 5 V s >II 2 0 0 °C, «^S;SI2O0tJiJ;& 1 J7/>,SSl 
ZOCCSJL, «*Sttlttfttfflllfc. * tfr tt - C 9 X 9 □ Y f 7 7 7 C 0 ft b ft 

# t 0 . ^mLaAtlu^l^'JlTo^. 
[ 0 0 4 7 ] 

# * «| 1 

^ * T 7* ft S ft 1 OOmL0=yaU>7tc« J. orUnomet. Ckem. , 6 
0 7 #, 1 2 0 - 7" (2 0 0 0 5) ClEtt0fi5*tR3l)7fcJiJ?UfcEHl£!*ftt£*Z 
MJ 7 ( 3 - 7 i : Jl - 5 - ^ T )l - 1 - C 7 / 'J ) ^nU46fn^, h U X (7 
h7tFD77>) ?DU'J?D70 (I I I) H55mt, tF7[F 0 77 > 
t 5 m L * hiH>t 2 0 m L t *D , I *fiS T?Si;Sf t o < 'J * * # ^ V 
5 °C C ± '1* £ tt . 9 5 °C -? 1 8 at Pel b £ . £ 53? b IS I, t * 80 b . MJ 7 ( 3 - 7 x 
Z h - 5 - * f K - 1 - C 7 y D ^ ) * * 7 9 □ U h 'J 7 □ 7 P (I I I ) t tt ( I 
R (KB/") = 1 566cm" 1 ) . tT, C<5»#tHH*A*»*Z. 
[ 0 0 4 8 ] 

# * m 2 

S * T ? . WSill 0 0mL<97il/>7f 'Jn-t7f l7iR:7/,0)Hl> 
» « C 1 . 0 2 m o I / L ) t 2 . 8 ZhnL V NH>t 6 7. 1 BmLtlD^illt 
70^LH, )K3&?0*CffiiP*3. L) 7 St it Y 7' * 7 7 A 9 7 ft & t 5 0 to f ia % 
* 1 6 ■* H bfe.40°C-?3Dt^^m U, *IC»SJ«, X7')-Atttfe. 
7 7 'J - A Q * » * t *' - ^ 7 < ^ * - ? 80 b . *5-»»At#fc. 
[ 0 0 4 ?] 
it tt ffl 1 

31 fi St fir J; 2# SItl7,feNii 3 0 0tnL5)7s7>^7 (8US-3 1 6) S © W 
fffiliUCllTf, #*0Jl7*GJjKUfciH*A (8umo I . 5. 1 to f ) t ML- X 

> (1 o m D ?75y-n7Aft, is e » b £ . ft sit i ooo^Pmiciufi 

« , 2. 8 'Jn-^7? IJ^^:^ (1 . 0 2mol/L»»)VMUX 

> (67. 1 8 m L ) <5iS^)Rt^«?*Ab7- 45*1. S»#i;&jB88Bt8 0t: 
C iD U . Sl&^if§l*l(5J±^t40k?-/Gm z p Clf L'^J'Xt");? iiJf, 
If l/>OZHtfiBtliei;fe. 4K & . 80t?SuleE*ttt^tIJ;?CXfl/>t 

[ 0 0 5 0 ] 

sjssst*m*?)i>ia]u , £u-?ikj± u &sftft jjbhiRu £ft#* £ 

$ % t 1f 7 9 □ Y f- 7 7 7 < - C J; 'J * b fe A J& IS * t * 1 C ffx t . 
[ 0 0 5 1 ] 
H % fll 1 

31 fi if fir «fc 2# HtlU^SI 3 0 0rtiLO77>^ (8US-3 1 6) g^B 
JI A » 3 » C , S * T ? . II # A (8umo I - 5. 1 tof) «SlfcNH7 (1 0 
to L ) tX^J-^lAl, #*«2-?ISSbfe77'J-A ( 7 0 m L) t in . SIT 

?45*a, 1 o o o y P m ? i a ft b £ . 
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[ 0 0 5 2 ] 

W, IIt1 OOO^PmHfeH, £ B 3 K C . SESi§n(5J±*ty- ; rJ±-?40 

k 9- / g m 2 I'y^xt");^^, 8 o t f ?M;Sl^?tt, x f u > 

tt«t*iS?-tt7£JBt#jtUfe. 
[ 0 0 5 3 ] 

SlSSagt*ffl*?)1>*PU , »Jl)-?BiEUfc. & B ifi ft «fc Z* 0 ft b £ ft ft + C § * ft 2 £ 
«»t#X?DYh777<-CJ; l ;»«l;fe. S B ti » t * 1 C Jfv t . 
[ 0 0 5 4 ] 10 
H % fll 2 

51 fi if ft «fc Z# £ttfifcfcW*«3 0 OML0X7>^ (SUS-3 1 6) S Q if 
S J6 S H C , S * T ~? , 5S ft A ( 8 u m o I , 5. 1 mf) *«JlUfcl-^X> (1 0 
hn L ) tX7'J-?*AU. #*#J3-?iiSUfe«-)S)fA ( 7 0 m L ) t }D % . 4 ;S T 

-? 4 5 # ia , i ooorpm?s&s u . 

[ 0 0 5 5 ] 

» * R t 1 OOO^PmHfe^, S 16 8 88 C . SJi5Si§n(55*ty- ; y"E?40 

HSitlfeL^. W * , Su!EJ±at«ff*ZJ;?C*AOSEit. CtmQ&Bfrftt 
fio^ffl?3 0*SStfi^„. ^ ® « . SteS88 + C7XtS*?5AtZCVC t fc'; 20 

[ 0 0 5 6 ] 

5J? if* t X 5 □ Y h 7" 7 7 < - IC J: ') ft Vt b . S )e 0 SS 1 1 i 1 C/lt. 
[ 0 0 5 7 ] 

* as m 3 

SlstfiiC Hitl^^^a 3 0 0 mL9XT>H (8U8-3 1 6) g(9B 
ffliSSSc, S * T ? . II ft A ( 8 u m o I . 5. 1 m f ) fctt»UfeMl,X> (1 0 
m L ) tX7'J-?*AU. # * « 2 "? IS S b X 7 'J - A (60mL) VfflSft^^Y 
Z^^OK^xy** (1 Oumo I / L » « t 1 0 m L ) t A Jt . *ST?45*S, 30 

i ooo)-Pm?ses u . 

[ 0 0 5 8 ] 

« * S t 1 OOO^PmHfeH, ,5 JB 8 88 C . SiilsP19S*t7 1 - ; /)±?4 0 
k9-/cm z );5UjCIf l/>JZt*^Jf, 8 OtJ-f If l/> 

S^ttI?JO»fl«tfie^. ^ 9 « , SJ6$H + CJ!ktS*-?EAtZ::*C<fc 

[ 0 0 5 ?] 

£B#88tSfi£-?;$SPb , 3!H7iEbfe. SB «Jir J;&'0ft U £ ft ft * IC S * ft 2 £ 
S£ % t # X 5 □ Y h 7" 7 7 < - C <fc ') ft Vt b fe . A B ft * t * 1 C ;Tv * . 40 
[ 0 0 6 0 ] 
£ M B 4 

S Jt af ft J; ^ Sitiiini« 3 0 0inL977>^ (SUS-3 1 6) S©B 
E A » 3 » c , S * t ? . liftA ( 8 u m o I , 5. 1 m ) fctt»Ufel»^x> (1 0 
NIL) t77'J--?!Ab, #%0J3?lfl«Ufe*5-»aA(6OmL) V H i£ 7" Ji. Y 
Z v A ( 2 0 U m o I / Lilt 1 OmL) <9fi^»atil]^, IST-f45*l, 1 0 

oorPm-?iS£flB b £ „ 

[ 0 0 6 1 ] 

m aiti o o o r p m u ^ 1 1 , s jb s as c . sES§sn©a*t7'- : rj±?4o 

k f / cm z VSUTCIf 80°C*-?W)fi±^Y1+, X f U > 50 
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[ 0 0 6 2] 

Si6#Ht*fi*-?)1>4PU, SlIfKEL^. &J&*ftJ;&fiaiRl,fcS# + ca*iiZ£ 
a»t*Z?D7l"7 ! 77-f-CJ; , ;**fbfe. SB0SSItt1 c at r . 
[ 0 0 6 3 ] 

ffl fi St ft <fc C# HitS^feMSaso 0mL97T>UZ (SUS-S 1 6) S <9 B 
ffSBSSC. M * T ? . IgftA ( 8 u m o I . 5. 1 hn »• ) tX7y-?*A0. # * 
12?iSUfeX7 y-A ( 6 0 m L ) v =/ 'x > y- f * 7 x > Q h h X > 38 ft (1 4 4m 
m o I / L » 5fi t 1 0 hn L ) Y Q'^^^^mX . tigT?45»l, 1 0 0 0 rPm?iS 
6 » U fc . 
[ 0 0 6 4 ] 

» * K t 1 OOO^PmHfeH, £ 16 8 ffl C . SJi5SiiWf5J±A-&y- : y"E-?40 
k 9- / g m 2 ^sz^picxfi/^Tj" xt^ir&fr, 8 0t*?Wffl±B?-t±. X f U > 
^Mtlftbfc. * « , ifi IE J± 7J t *t *f t 2 £ ? C * A U l^t, c*m<?>&j&*#t 

[ 0 0 6 5 ] 

jaj»tarz?07i>7 ! 77/-c«fe i ;*«rbfe. s js « * t * i est. 

[ 0 0 6 6 ] 

% M 91 6 

a fi If ft «fc 2# Rlt*JtfcnSfl3OOmL<0XT>l/X (8US-S 1 6) l^llit 
S * T "? . IS ft A ( 8 U m O I - 5. 1 to f ) fctt»Ufel>^X> (1 0 
hn L ) tX7'J-?lAb, **fll3?iB»UfeW-)SJSA (6 0mL) ^/^> l /f^ 
7i><5hJH>»* (M4mmo I /LiSiStl 0 hn L) ^®5Bft»i([tJDJfc. IS 

t?45»@, 1 ooorpm-?ses U fe . 

[ 0 0 6 7 ] 

m SIt1 OOO^PmHfeH, £ JB S 88 C . &ES§§racpJ±7jty-- : rJ±-?4 0 

V<JS«tl*Ut. * « , M!EE*tlt*fr I <fc "? IC $ A U JSc it , Cft^Siftftt 
*ofett«-*80***tfitSofe. ^9 4£ - £j&$H + CJ!kt£*-?JfA*Z;:*CJ; 

[ 0 0 6 8 ] 

^tttJ'Z5DYI~7 : 77<~Cct'iJttlfe. & « <9 ft * t * 1 CSt. 
[ 0 0 6 V] 

n m m 7 

» fi if ft «fc 2# £tt$i££m#*l 300mL©77">l/7 ( 8 U S - 3 1 6) S<9if 
S J6 S H C , S * T "? . IB # A (8umo I - 5. 1 m ) *ttJ*U;fcf-^X> (1 0 
hn L ) t*7y-?*AU, #*«2-?i«SUfeX^ l J-A (7 0mL) t ft] *. . 4 ST 

?45*S, iooorPm-?S£«t u £ . 

[ 0 0 7 0 ] 

» tt S t 1 OOO^PmHfcH, S JS S H C , &l&3Hl*]<DEAty-;/ , J±-?3 0 
k9-/cm 2 HU?i:ifl/> ( * ff : 28k3-/cm 2 ) V ?K * ( * J± : 2k?-/ 
cm 2 ) t « * ii * - 3 0* tt . 80C*?n»±^rtt, Wt40 k?/cm z 
C«tS#iSXfl/>t»AUait, CtL«J0fiBft#t*ofett«?8 0 * S * t s 
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[ 0 0 7 1 ] 

£J6SHt£ffl*-?ftSiU , »l)-?)ttEU fc. 3? J: &HH "R U ^ ft# t C * ft Z 4 

«tt*X?DYI>77 7/ -CJ; l J»«l;fe. S JB £ t * 1 CSt. 
[ 0 0 7 2 ] 
K % 0 J 8 

ffl fi St J; C* ISItl^feWiaso OmL9Zj>bZ (8US-S 1 6) 

J± & IB 8 88 C . M * T ? . fg ft A ( 8 u m o I . 5. 1 n\f) Vtt»Ufeh^X> (1 0 

m L) tX7'J--?IAb, *S«8-*3iIlOfe*S-»»A (7 0mL) t A % . 1ST 

?45*l, iooorPm?l^« l^. 10 

[ 0 0 7 3 ] 

» ft IS t 1 OOOrPmHfett, S B # 86 IC . /&ES§§W(5J±Aty- ; rJ±?30 
kJ/cm ! ^U?cif (?>j±: 2 8 k ? / g m 2 ) * ?X * ( * J± = 2k?-/ 
cm 2 ) t*fa*, 305- ft , 80°CS-?P3)S±^?tt, Mfit40kJ/c^ 

c#te#ijxfi/>t»AuaLt, cft«i<«>Sj6*#tftofe«:ifi?3 o * & j& t ft s 

u fc. 

[ 0 0 7 4 ] 

£*»»t*fi*?»*PU - XU7fiffb*. JS. J&Sfi S5r J; U £ » ft f C3 * ft I £ 

Jff » t # X 5 □ Y t 7 7 7 < - It? J: ') * «f b . S « tt » t * 1 C * t . 20 
[ 0 0 7 5 ] 

* m m 9 

fi JS it ft J; Sltll^feWSfS 3 0 0 mL<9X7> ^ (SUS-3 1 6) K <?> H 

JlSeSSSC. £ * T "? . ft A ( 8 <U rn o I , 5. 1 m ) *tt»Ufch^X> ( 1 0 
ml) t77'J-?fAU, **AI3?9l»UfeW-}8JRA (7 0mL) t ft] X > 1ST 
745^1, 1 OOO^Prnfl^l! U . 
[ 0 0 7 6 ] 

ft Sit 1 OOOrP^Hfcit, £ J& S B C . SiiS«95At7 , -7ff?3 0 
k 9" / c m 2 l/> ( » ff : 2 8 k / o m 2 ) V ?X * C * J± = 2k?-/ 

t^^fr, 30t 8 OtS^nSlBTlt, Mlt40 k ^/cm 2 30 

C«tS#"Jxfl/> ( 3 ? k 3- / g m 2 ) * ?X * (1 k / g m 2 ) <9 58 ft # ZtlA 

u a it . uftii®fl**#t«o^«:*?8o*iR*tfisofe. ^ s> & , a * e » t c 

[ 0 0 7 7 ] 

sissa8t*ffl*?Ji>*PL,, »ii?«Ei/i. sjsaasr.fc&naiRufeSLft + cssft?* 

Etf % t ar X 5 □ Y t 7 7 7 < - c J; 'J * W U fe . £ J& IB £ t * 1 c S * . 
[ 0 0 7 8 ] 
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M ft l ) iff £ 1 ? 'J , U»tUtLtSllIiif l/>#i}ltl)$J;<, »-5BIRftC1- 40 

<fc'Jj£tt#lRl±*Z. 
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